1. For your information and for menbers of your 
staff per direction of General Greer. 


2 ,. 2. Since this report was made in comection with 
& DOD directed stuffy relating to incentive contracts 
based on reliability, it may help by pointing out 
present pitfalls which lead to a pratfall as far as 
legal liability on the part of Contractors go. 
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DISCOVERER XXVI (3522/1110) Incident 


1. linea tbe ideo entie concerning the CEA, leading 
up th the subject incident: | 


a 


b, 


g. 
h. 


1. 


13. Apr 61 


17 Apr 61 


‘ 1 May 61 


10 May 61 
29-30 May 61 


30 May 61 
2 Jun 61 
7 Jun 61 
5 Jul 61 


10-11 Jul 61 


. 13 Jul 61 


14 jul 61 


m, 20Jul6l 


Missile 322 arrived at VAFB. 
CEA removed to DAC LAB for c/o. 


C/o on CEA in.LAB in progress. 


Pitch network removed for rework. 


Pin 17 on P60! found broken. hecetose: an advanced EQ 


was written. changing the pitch rate function to the ME to 
Pin 38 on P601 and its receptacle J601 Hole 38 (EO 2796676 AC). 
This plug connects the programmer board to the rest of 

the CEA chassis. 

LAB checkout of CEA complete (per DAC Procedure.7797779). 
CEA removed from can in. RIM for control checks. 

CEA re-installed in missile and sealed. 


CEA-removed from missile on pad ans sent to LAB for 
flight trajectory installation and spin motor monitor mods. 


Programmer board. SN F60030 was replaced by SN F60012 


_ due to an intermittant relay, a loose roll control pot, and some 


chafed wires. Complete checkout of the:CEA was completed 
per 7797779. 


CEA reinstalled in Missile.322 on pad. 


Rate gyro sensing tests with main engine disconnected. and 
A/S check completed. 


R-l, all systems check completed. Rate gyro sensing. = 
was included with the missile disconnected. 


2, The-CEA (Flight Controller) has contained within it the timer (tape) and pro- 
grammer board. The attitude gyros are also contained within the CEA plug the rest 
of the circuitry. External to the CEA are the rate gyres. The plug and receptacle | 
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601 are located within the-CEA. The 8mfd condenser which is also suspected is 
internal to the CEA, but extended to the programmer board. It is connected 
across the Plug 601. 


3. The.checkout of the-CEA following the programmer change on 10 Jul was covered by 
DAC inspection and the technician performing the checkout. Both indicated that the pitch 
circuit to the ME was satisfactory. During this check, an extemal simulixted rate 
voltage is placed.on the rate circuitry. The output from the-CEA is connected to 


meters on the checkout console. This voltage is steady and continues.to be ee 
on the meters until removed. 


There is no paper which would indicate. that the P60 plug on the new wiesiieenias | 
was Changed to be compatible with the J601 and in the CEA chassis nor vice-versa. _ 
_ Since the programmer board was a standard item it would appear that Pin 17 on P601 


Seat os oe ey ICS On Fe ame CRE ee eee terme ee ome 
- J601 previously. 


4. Conclusion: It is impossible to state whether the. configuration was on Plug 601 at 
liftoff, since tests state that it was and paperwork indicates that it was not. 

It is believed by the writer that a techhician probably made a modification to Plug 
601 during checkout and was not covered by paperwork. Since it would have been an 
unauthorized modification, there is very little chance that it will ever be admitted. 


WILLIAM E. BIBNER 
Captain, USAF 
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REPORT OF MISSILE MISHAP 
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| WOSSILE MISHAP INVESTIGATING COMMITTEE 
_ 22 FEBRUARY 1960 
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HEADQUARTERS AFEMD FIELD OFFICE 
Vandenberg Air Force Base, California 
29 February 1960 


MISSILE MISHAP INVESTIGATION COMMITTEE REPORT 
| Discoverer X 
AUTHORITY: 

In accordance with the intent of AFBMDIR 11-7, dated 16 December 1958, an 
investigating committee was appointed by the Chief, AFBMD Field Office, Vanden- 
peng Air Force Base (VAFB), California, to investigate the missile mishap 
which occurred on 19 February 1960 and resulted in the destruction of Dis- 
coverer X (Vehicle Numbers 105/223). (See Attachment A). | 
SCOPEs | 

This investigation wes conducted within the limitations of the information, 
capabilities, and facilities directly available to this committee at Vandenberg 
Air Force Base. a | 
FLIGHT HISTORY: 


Discoverer X was launched from Launch Emplacement 75-3<5 at VAFB at 
approximately 1215 P.&.., 19 February 1960. Iumediately after lift-off 
oscillations developed in the pitch plane. The oscillations became more pro~ 
nounced and the missile began to exceed the prescribed range safety linits. 
The Missile Flight Ssfety Officer commended missile destruction which resulted 
in missile destruct at approximately 21,000 feet altitude, 56 _spoonds after 
lift eff. (See Attachment B). Major pieces were tracked by reder and cameras 
and impacted in the immediate area of the launch operstion and up to 14 miles 
south. A detailed description and plotting of pleves is provided in Attach- 
ment Co | 
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le Exenination of the post~launch files revealed clearly that the 
observed oscillations ware about the pitch axis. Telemetry records indicated 


INVESTIGATION AND ANALYSIS: 


“pitch program communds wore being gmorated properly. The pitch rate of the 


vehicle was determined from telemetry records of both the Thor booster and the 
Agena second-stage. Thor records showed definite evidence of low gain in the 
pitch rate circuitry. The values recorded on telemetry were approximately 


one-tenth of the value which was calculated for the pitch rate from independent 


date sources in either stage of the vehicle. The low gain in the pitch rate 
circuitry reduced the damping in this axis to a level which rested in in- 
stability after introduction of the normal disturbances associated with = 
launching, As a result of the above evidence, the investigation was narrowed — 
to the Control Electronics Assently of the Thor booster end to any elements 
external to it that may have caused this assenbly to perform abnoraally. 

2. 4 review of the pitch rate oireultry (See Attschnent D) and the 
telenetry pick-off point resulted in isclation of the sboormality to one or 


‘more of the following: 


a. The pitch rate gyro and associated cireuitry. 

b, The pitch rate AC amplifier-demodulator. 

cs The shaping network (or summing network). 

d. A condition introduced into the control circuits by telenetry. 

3. The ‘above components of the pitch rate cireuit were recovered from 

the wieckage and examined within the capabilities st this station. The pitch 
rate gyro was checked for continuity when it appeared to have no flourclube 
leaks. However the rotor would not spin upon application of powers the gyro 
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mm gs 
was then released to Douglas Airoraft for further examination at other locations. 
The AC amplifier demodulator hed impact damage to several circuit elements and 
was also relessed for further examination after physical inspection. ; (See 
Attachment g). The shaping network components and the resistors between the 
gyro and the amplifier-demodulator were checked and found to be within tolerance. 
The recovered scieatey package waa checked as functional by the 70th Instru- 
mentation Squadron. This committee then shipped it to the Test and Activation 
Office, Headquarters AFBMD, for test and evaluation. 

le “the possibility of the malfunction having been caused by conditions — 
ee events prior to launch, nonadherence to published procedures and documents, 
or personne). error were thoroughly investigated by the committees. No evidence 
of any of. these factors affecting the cause of the incident was found. 
a. ‘The following Douglas Aircraft Company recoriis were checked and 
cross-checked,. 
(1) Removal cards on Missile 223 and C.E.A. — and all 
engineering orders associated with either. 
(2) RIM Building and launch emplacement checkout procedures 
(DAC Drewinge 7733825, ¥ Change, dated 13 dugust 1959 and 7733616, K Change, 
dated 8 February 1960) and Preperation of Missile 223, DAC Drawing 7796330, 
. D Change, dated %6 February 1960. (See Attachment ¥). 
(3) Inspection records of tests required and accomplished by 
the above procedures and the qualifications of the personnel accomplishing — 
Same. | | 
db, Examination of the above records tndtsates that Missile 223 
experienced an unusually long time period at VAFB prior to launchs 
(1) arrive at VAFB - 30 July 1959. 
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(2) Missile checkout began 26 August 1959. . 





(3) Final. CEA gain check - 2 October 1959. 
(4) RIM checkout complete ~ 1) October 1959. 
(5) Missile on Stand ~ 30 Novenber 1959. 
(6) MOS of Agena 1054 ~ 9 February 1960. 
(7) Launch ~ 19 February 1960, | 
ce ‘The records show a CEA operating time of approximately 29 hours. 
However, with additional running time in the electrical laboratory it is 
- estimated that the unit had approximately 0 hours of operating time at this 
location. The CEA had been removed and reinstalled four times for incorpore- | 
tion of changes and checks. 
d. There was no evidence of any unusual performance of Ground 
Support Equipment which conld have caused this malfunction. 

5. A review of a1 failure reports at VAYB concerning the suspect 
elements in the pitch rate circuitry was conducted using Douglas records for 
‘Discoverer and Air Force Records for the WSLI5SA. In addition AMCTSO obtained 
pure statistical inforration from SBAMA on WSLLDSA failures in the United 
Kingdon. Verbel information indicates a total of 16 failures associated with 
the pate gyros and the rate gyro assembly in. the United Kingdom. Only two | 
failures of vate gyros have been recorded at VAFB. In addition, the CEAs in 
Discoverer IX and X have been forerunners in a program which requires more 
modifications to be nade st the vendor (RCA) rather than én site by Douglas 
persomel. No significant trends in changes or failures were established. 

6. Since the only electrical interference between the two vehicles is 
through the comnand destruct system, photography was the primary means of 
determining whether any interference from the upper stage could have 
influenced the course of events. a 
h 
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2. Attachment G lists the significant events noted on the 70am iaanch 
film. Sequentially these were as follows: 





(1) Immediately after lift-off, at orbital stage uabilical 
ejection, 2 small amount of acid fomes was noted issuing from the ground half~ 
a a tata ica ‘This wes a normal ocourrence. — | 

(2) Although not noted on Attachment G, a snoky projectile was 
next noted in the vicinity of the missile. The exact source of this projectile 
4s unknown; however, it is believed to bea ricocheting vernier engine ignitor. 
There is no known reason to believe that this item contributed to the failure. 

(3) ‘he next item observed, again not noted on Attachment G, 
was what appeared to be the gaseous nitrogen flex line to the payload falling 
to the ground. This is a normal disengagement of this item. 

(k) At about 9.7 seconds after lift off a suell object sppeared 
to fall from the missile as it rose. However, no ee ere 


identified. Since this svent occurred after the cacillations began it was 


concluded that it did not contribute to the incident. 

(5) At about 9.7 seconds after lift-off a series of vapor clouds 
appeared to emit from the orbital stages This may be explained by the fact 
that due to the unusual pitching of the velicle, the fluid level in the UDMi 


 (Unsymmetrical Dimethyl Hydrazine) tank covered the vent valve connector in the 
tank allowing fuel to enter the feed line and vent valve. Liquid in the 


‘pilot section of the vent valve was thus ejected overboard causing the large 


OM TOW TT” 


volumes of vapor noted. 
(6) Although not noted on Attachment G, at approximately 36 


seconds after Lift off 4% appears that « doar from the booster guidance 
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section was ripped off. This could be due to a combination of the excessive 
oscillations of the missile and aerodynamic forces, This egainwas 
determined to have no bearing on the casas of the incident. =«_—> 

b. The possibility of an orbiting stage ullage rocket igniting at 
1ift off and damaging the CEA and associated wiring was investigated. Visusl 
inspection of the wreckage in the area around the ullage rocket exhsust nossle — 
eliminated this possibility. -_ 

@» ‘The Lockheed records concerning Agena Vebicle No. 105i were also 
thoroughly checked. No open paperwork was found. Spot checks of significant 
items renoved or installed during the period immediately preceding lamch 
were made3; 0 discrepancies wers found. | | 

7. Because of the mid-air destruction of these vehicles several itens 
involving safety were investigated by this committee. 
a. Al) traces cf Unsymetrical Dimethyl Hydresine (UDMH) and 
Inhibited Red Fuming Nitric Acid (IRFWA) found during the recovery and 
salvage operation were negligible and presented no safety heserd. Laboratory | 
vests revesled that in 10 minutes time all trace of UDMI was dissipsted from 
mild exposure metal. surfaces and that four hours was the maximum for traces 


o£ IRFNA, Six personnel at Point Argnello, who picked up pieces, were treated | 


with a neutralizing agent as a precentionary measure. 
be During recovery, pieces of magnesium=thorium alloy stamped 


| Uradtoactivel were. picked up for disposal. These alloys are used in the 


Agena vehicle and the LMSD adapter section. Magnesium-thorim alloy has 
Nadiczetive thorium in its content. ‘This alloy does not pose an external | 
radiation hazard; however, it is an slpha radiation emitting element and thus 
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mm, qu 
is potentially hazerdous. Recovery and salvage of fragmenta of Discoverer x 
did not take into account this alpha radiation unt a stamped plece was 
discovered. Subsequent collection and disposal of these pieces were handled 
by the Locitheed organization in accordance with industrial practice. 

c. The area inmediately adjecent to the Control Center 75-3, on 
which the four diesel generators and the diesel fuel storage tank are located 
drains inane the main access door of the control center. Should the 6,000 
galion diesel storage tank be ruptured, a quantity of the diesel fuel could — 
contaminate the interior of the control center. 


FINDINGS: 


1. The malfucticon which caused Discoverer I to exceed missile safety — 
dimits and to be destroyed by command destruct wes isolated roe the piteh 
vate arontey of the Control Electronic Assembly of the Thor booster. 
This committee found no avidence that the msi function was caused by personnel. 
error, non-adherence to procedures, smoroper procedures, design deficiency, 
nor an inadequate inspection system. Checks and investigations of various 
components at this location have failed to reveal a specific cause for the 
oa Rinstion. | | 

2. The time between final CFA gain checks snd launch of the missile 
amounted to 140 days. The missile on stand time amounted to 8 days. There 


are no formal requirenents for cal.endar time nor operating tine periodic 


‘inspections on the Thor booster in this prograni. 
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3. There is no evidence thet the second stege Agena vebicle contributed 
in any way to this incident. | 
—&. Doubt has been raised as to the effectiveness with which pertinent 


- failure histories from th EE 2 ave been made known to 


7 





. 
ae a 
» # > 
. ‘ 





- eee 
Headquarters AFDMD for application ‘to Ther sooeters. | 

5. Routine and special procedures conected. with an investigation of 
an lucident of this type had not teen established, | 

6. The fuels and oxidizérs presented no safety hazard during this . 

- gperation, | | | ; . 
| %. There was on original general wiawareness of nagnesium-thorium 
nLloy in Discoverer X and at srosent thece is a leck of specific hazard 
potential, if any, assoc Lace ed with this alloy. 

8. A potential hazard exists in Goatrel Center 75-3 in event of the 
| rupture of ite diesel mel storage teak. 

RECOMMENDATIONS: © 

1. That the investigations now underway at various Locations continue — 
“OT ai €3 xpecht ted basis ts te eetereus whether a coxponant failure existed 

in the pitch vate gyro or its associated amplifier demodulator. These 

dy eC RMeAseNe should og sonducted wuier tha supervision provided ed the 
esteolished pz oject charnels, | 

2. Tnuat the Discoveres program be teviewed to determine what checks are 
required ; at what fremmency, in the event axtensive ee are encountered: 
im tle receipt-of-missiis to Launch’ SQQRENCH.s 

3, The adquarters AFUMD insuve that a positive aysten is in 
operation whereby feilure rezovts fran the WSLL5A program are reviewed for 
emplicability to the Thor boeyeer. 

1. That general. stsndard zrocedures be established for. the conduct of 
proceedings of ine! ident /acciden’ hoards to include menberahip, conduct of | 
investigation, recovery and parts disposition, security sanenel: and 
documentation. These _procedw'ss will involve actions by the AFBMD Field 
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Office, ist Missile Division, and contractors. 


8. That physical bendling of selvaged and recovered parts be denied for 
a period of four hours (except specified recovery items handled by tem 
nenbers) to insure that no safety hasard existe. ‘This does not include 
identification and location of parts. | 

6. That the AFEMD Ficld Office esteblish the hasaris associated with 


magnesine~thorium alloy snd that procedures be established through the 


project office for the safe handling and disposition of this alloy. 
7. That = dike be constructed around the diesel. fuel storage tank to 
Jeolate spillege of diesel fuel at Control Center 75-3. 


7 Atebs: 
1. Atch As Ltr Order, Subj: Missile 


Mishap Investigation. ttee u/ 
Be 70th I8 MFS0 (DAIMC~60-956) 


(240-555) = lts, Subj: Dispersal & 
3e $ 9 3 

Impact. Areas of Mal. 223/105), A31-260~ 
DMLBM-062 (V~3-60-601) (C) 
Discoverer Mal 


Photo 

6. Aton Fe oe Pag By (v) 

7. Atech Gs Engr Report on Mel 223, 
pes 11 & 12, M0 "(Wu3~60-599) (3) 





Reply to 
Attn of: 
SUBJECT s — 


HEADQUARTERS 
ATR POROE BAILISTIO MESSILE DIVISION 


Post Office Box 1567 
Vandenberg oe en California 


2. The committee shall consist of the following personnel: . 


iy, W. BE. Carrier, Mgr VAFB Engr, 
“Mr, R. W. Purdy; Project Engr Thor Systens, er A 


*Indicates with concurrence of comender 


concerned. 
_ Indicates with concurrence of contractor concerned. 





21 - ea individnal | 

L~ Comir AFEMD, AF Unit PO, Los Angeles 15, Calif 

1 ~ Condr, ist Missile Division, VAFB, Calif 

2 Sones ee ee ee eee VaFB, Calif 
~ Douglas Aircraft, FO Box 1596, VAFB, Calif 


ATah a 


oo Vandexberg Air Foros Base, Oaliforsis 
REPLY TO , . 
S07 OF: + WEGEY | : 1, Mare 1960 


$0: See distribution — 


Refexence is nade to letter, Se a See 
appointing Comittee to investigate missile 








JOTH. INSTRUMENTATION: SQUADRGN 
' UNITED STATES: AIR FORCE | te 
| Vandenberg Air Fores Base, Califcraia 


Touisc , ae a oe Sy a a i 


a 





Transmittal of. mFS ) Report. Discoverer Vehicle “DERRY DAY" | | aes 


_ : ah oe Aiaatle Div. (08) ac’ | Mispile Div (OO, Attar Mas Shague) oS 
1, ee ArH Field office (aeem: Lt Col. Bones) | | CO 
Ss Attached te the nPs0 Report on. Discoverer Vehicle “DERBY par", ; a ae 

as oe a ‘This letter te unclassified when cbs atcacbasct ig withdrawn. 7 oo 
et a “UMCTUS! AL PERRY IRS Ath -G Pleee | Maes 
Pel oe | ‘Colonel, USA oi af ag etated — ans : ae 
ere Commander. — oo | | : - Be tare 
Sau ' 2 | am | : “ 
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Chairman, Missile 223 Incident Review Board 


R. W. Purdy, A31-260 


DISPERSAL & IMPACT AREA OF MISSILE 223/1054 


Migsile 223/1054 was ‘launched from 75-3-5 on 19 February 1960 at 


approximately 12:15 PM. A command destruct signal was transmitted | 


after approximately 56 seconds of flight. Missile 223/1054 had 
attained approximately 21,000 feet in altitude and was proceeding 
in a northerly direction. | 


At time of liftoff, surface winds were 12 to 19 knots from 330°. 


“Wind at 20,000 feet was 46 knots from 340° and at 30,000 feet was 


from 330° at 62 knots. 


Attached chart indicates areas of search and recovery also distance 
from 75-3-5. Attached detailed lists indicate, in Area "A", major 
items found and respective weights, in areas "B" thru "F" smaller 
itema and weights. At completion of search, 4657 pounds of Missile 
223/1054 had been recovered, which is approximately 67% of total 
weight. L& . 
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PART | WEIGHT: | I.D. NUMBERS 





AREA "A" Actual Average (Qa Ares “A* Only) 
Main Engine | 1402.0 : 19 
L0p Line 6 : 2 
CEA — 102 Oo | a | i 
Guid Section | | 938.0 21 
Nitrogen Line | —— B63 25 
| Right Hand Vernier Pagina: | 95.5 e 26 
_ Access Door oe 3 5 27 
LMSD | Not. available 28 
Turbo Pump & G.G. | 505.0 2 
High Press Bottle (1) 45.0 3 os | 3 
High Press Bottle (1) 46.0 | 5 
Fuel Duct Pipe 36.2 h 
Fuel Duct Pipe | 180.6 (filled with sand) 7 
LOp Start Tank 38 22 
Fuel Screen 32.6 | 83 
Fuel Start Tank 27 6 oS S& 
LO> Vent Valve tt 20.1 Bg 
Hydraulic Pump Assem 20.6 : 30 
| Missile canter Section 545.0 7 ; 20 
AREA "B" 
4 pes LOp Tank Skin 22.0 


7 pos Fuel Tank Skin T.0. 


2 pes Engine Section™~ 5.0 


1 pe LMSD Skin | «008 
AREA "EB" 

1 pe LMBD Adapter 10.7 
1 pe LMSD Retro Cover 1.6 
1 pe Drip Shield 0.1 
1 pe Tank Skin 4.3 


1 pe Tank Skin 1T-7 


t 


PART WEIGHT 
AREA "c" , Actual Average 
3 pes LMSD Prop Tank 3-5 
13 pes LO> & Fuel Tank Skin 1.0 
l pe LMSD Retro Fairing 0.9 
1 pe Engine Access Door. 5.1 
2 pes LO, Tank Skins 2h .0 
8 pes LOp & Fuel Tank Skins | 2°T 
1 pe Fiber Glass Tunnel Cover 0.7: 

1 pe LOs Tank Skin 19.7 

1 pe LMSD Skin 0.3, 

1 pe 105 Tank Skin 6.8 

1 pe 10> Tank Skin “14.6 

id pe Fuel Tank Skin 18.2 

AREA "D" 

7 pes Engine Section 1.9 
14 pes LO, & Fuel Tank Skin 93 


I.D. NUMBERS 





(Qn Area "A" Only) 


PART 
AREA "F" 


1 pe LO» Tank Skin 
di pe Fuel Tank Skin 
1 pe LO, Tank Skin 
1 pe Engine Section Skin 
1 pe Engine Section Skin 
1 pe Engine Section Skin 


WEIGHT I.D. NUMBERS 
Actual Average (On Area "A” Only) 
13.3 
30.4 
14.0 
0.3 
137 
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BCHO MSI, COMFINUITY CHECK 

GUID DC J-BOX RWK. 

ECHO MSL CONTINUITY CHECK 
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ECHO MSL. PREP AT RIN PRIOR TO C/O 

GUID & COMT LOCK WIRING RWK FOR 1171 MS 


WIRING RWK MECO CIRCUIT 
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C/O PROC MSL ENG MB~3 BIX 1 
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A | aYD C/o MSL mM f 
| J. | gyp c/o Mu. HN 
| © | ap 0/0 wan - mM f 
-L | syp c/o Mau iM: f 
M ~~ | HYD ¢/o MBL EM 5 
-| Memo |: HYD C/O MSL EM #5 
B | BYD C/o MSL BM | 
+c C/O PROC MSL RYD ax 
‘Memo | HYD C/o MSL me 
Memo | HYD C/O MSL mx Of 
Memo | C/O PROC MSL HYD met 
Memo | HYD C/O MSL m 
D- | C/O PROC MSL HYD EM 
Cc. 7 oe a: 
E C/O PROC MSL HYD EM . 
Memo | ¢/O PROC MSL HYD EM 
|New | PRE-LAUSCH C/O UMBIL MAST LINK HM 
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‘Prepared By D. Perdew 


: Missile No. 223 
2 Date 2-2 Item No. 11.15 
| Page No. 32 





— _ . F TIMES OF VARIOUS EVENTS . 


Data taken from . film phot d at 2550 ft., 110 degrees 


and 4& fea 





Event Day 
Liftoff | 1215; 14-238 
Vernier engine starts roll (to left) © 1215:16.26 2.02 — 
Vernier (max deflection) | 1215116.30 2.06 
Vernier (centers) | 1215:16.51 2.27 
Main engine gimbal. starts a 20.83 6.59 
Main engine hard over (left) 21.20. 6.96 
Main engine center | 22.75 7.52 
Mein engine hard over (rig) — 22.58 8.3 
Main engine center 23.00 8.76 
- Mein engine hard over (left) 23.32 9.08 
Main engine center 24.30 10 .06 


Main engine hard over (right) 








- Mot readable(angle) 


Vernier engine hard over (right) 2k .68 10 AA 
Roll program start 23.85 9.62 
| Roll approximately 15° to right 25.35 nn 
Main engine center 25.86 11.62 
Main engine hard over (ett) 26.45 12.21 
Mein engine Senter «eT. 13.00 
Rolls to left | 27.24 13.00 
Main engine hard over (right) | | 27.62 13.38 
Vernier center (following main engine) | 28.65 hk? 
Main engine and Vernier engine hard left 29.23 14.99 
Main engine and Vernier engine enter ”.16 . 15.92 
Gimbaling continued through entire flight | 
* Corrections have been made for | a a Us frame lag on time due to position wey 
of strobe (0. ooueips,’: 
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: Prepared by R. Rice & R. Poriiaana 
Date 202M) 


7 | TIMES OF VARIOUS , mvaers 





saile Ko. 22 
No. 2) ae 


Page Ho. “2? 


Data taken from 7Omm film photographed at 2,550 %%., 110 degrees, and 10 fps. 








— | : Event | te #* Pine | 
| . L/0 ob | 
oe Vapor appears approximately 2° above fizvet stage | | 3 Pe 0.4% 7 

Vepor disappears (remains relative to shroud) T+2.9 


Object (one foot diameter or smaller) is approximately 3 feet from ? + 9.7 
_misaile end 18 feet below top of first stage) 


Vapor” appears (initially) from 2nd stage (MED Vehicle) | r + 97 
Vapor intensity increases (approximately 1 foot above first stege) 1 + 9.8 
Vapor intensity increases (approximately 1 foot above first stage) = + 9.9 
Vapor intensity increases (approximately 1 foot above first stage) T + 10.0 | 
Vapor intensity increases (aeeeiaiuataly 1 foot above firet stage) T+ 10.2 
- Vapor intensity ipcreases (approximately 1 foot above first stage) T+ 10.2 


‘ Vapor trail disappears from view (hidden by missile pitch) . + 11.2 
Vapor treil appears again (missile pitches beck). > © 4 12.5 
Vapor trail increases in intensity | T+ 13.0. 
_ Vapor trail extends well beyond missile (down streem) 7 | f+ 13.21 | 
| Vapor trail disappeers (missile pitch) | : 2 . + 13.7 
White streak on second stage appears (approxinately 2' in 13.6 
length). Appears, to be liquid. - 
| Isto streak extends down complete length of cet hae | T cf 13.9 
White streak disappears font intensifying and receeding) | T + 14.8 
Vapor appears (as at T + 9.7) | | FP + 15.3 
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cs out of LOX tank section-boattail section seam. 
End of fim | | 2 + 18.2 
Times were obteined by counting frames and are approximate. — | 
salad Color of vapor cannot be determined . a 
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